PAT -NO: 

DOCUMENT- IDENTIFIER : 



TITLE: 
SAME 



PUBN-DATE: 



JP02003331475A 
JP 2003331475 A 

OPTICAL DISK AND METHOD FOR MANUFACTURING THE 
November 21, 2 0 03 



INVENTOR- INFORMATION : 
NAME 

WAT AN ABE, HIDETOSHI 



COUNTRY 
N/A 



ASSIGNEE- INFORMATION : 
NAME 

SONY CORP 



COUNTRY 
N/A 



APPL-NO: 
APPL-DATE: 



JP2002137160 
May 13, 2002 



INT-CL (IPC) 
C09J175/14 



G11B007/24, C09J005/00 , C09J011/00 , C09J133/06 ■ 
, G11B007/26 



ABSTRACT : 

PROBLEM TO BE SOLVED; To provide an optical disk which is provided 
with high 

reliability by suppressing the occurrence of warpage, etc., and a 
method for 

manufacturing the optical disk making it possible to manufacture the 
optical 

disk having good workability and the high reliability. 

SOLUTION: The optical disk 10 formed by laminating at least two 
substrates 

11 and 15 by a tacky adhesive layer 14 consisting of a film formed by 
curing a 

UV curing resin composition by thermal crosslinking and UV 

crosslinking is 

configured. In manufacturing such optical disk 10, the UV curing 
resin 

composition containing an acrylic resin having double bonds at side 
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chains, a 

photopolymerization initiator and a thermal crosslinking agent is 
thermally 

crosslinked, by which the composition is half cured. The half cured 
resin and 

is bonded to one substrate 11. Another substrate 15 is laminated to 
this 

substrate 11 and thereafter the UV curing resin composition is UV 
crosslinked 

by irradiation with UV rays, by which the composition is cured and 
the tacky 

adhesive layer 14 for bonding the one substrate 11 and the other 
substrate 15 
is formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an optica! disc which sticks at least two 
substrates by an adhesive layer, and changes, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]The optical disc which pasted two or more substrates together and 
was formed to the common optical disc which forms films, such as a recording layer, on one 
substrate is proposed. It was used for the material which pastes a substrate together in such 
an optical disc, many ultraviolet curing resin, and binders (pressure sensitive adhesive), for 
example, PSA. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, if ultraviolet curing resin is used, 
distribution of thickness will become large easily, and workability will worsen by if it is easy to 
become dirty by resin, a factor, like a smell is tight. There are also problems, such as cure 
shrinkage being large and becoming easy to generate curvature. 

[0004]When binders, such as above-mentioned PSA, are used, creep strength falls and it 
becomes weak at shear stress, and since it is easy to absorb moisture, there are problems, 
such as becoming easy to generate curvature. 

[00Q5]When one substrate is used as a thin substrate among the substrates pasted especially 
together, generating of above-mentioned curvature becomes a problem, for example. 
[0008]The manufacturing method of the optical disc which makes it possible to manufacture a 
reliable optical disc and an optical disc good workability and reliable is provided by controlling 
generating of curvature etc. in this invention for solution of the problem mentioned above, 
[0007] 

[Means for Solving the Probiem]At least two substrates stick by an adhesive layer, are set, and 



http : //www4 .ipdl.inpit.goj p/cgi-bin/tran_web_cgi_ejj e?atw_u= http%3 A%2F%2Fwww4 . ip. . . 1/21/2009 



JP,2003-331475,A [DETAILED DESCRIPTION 



Page 2 of 20 



an optical disc of this invention changes, and comprises a film which stiffened an ultraviolet- 
curing-resin constituent containing an acrylic resin in which this adhesive layer has a double 
bond in a side chain, a photopolymerization initiator, and a heat cross linking agent according 
to heat bridge construction and ultraviolet-rays bridge construction. 
[0008]When a manufacturing method of an optical disc of this invention manufactures an 
optical disc which at least two substrates stick by an adhesive layer, are set, and changes, A 
process of making a side chain carrying out heat bridge construction, and carrying out semi- 
hardening of the ultraviolet-curing-resin constituent containing an acrylic resin and a 
photopolymerization initiator which have a double bond, and a heat cross linking agent to it, It 
has a process which makes an ultraviolet-curing-resin constituent which carried out semi- 
hardening laminate on a substrate of 1 , a process of pasting other substrates together to this 
substrate of 1 , and the process of forming an adhesive layer which carries out ultraviolet-rays 
bridge construction of the ultraviolet-curing-resin constituent by UV irradiation, makes it 
hardening, and pastes up a substrate and other substrates of 1. 

[0009]When an adhesive layer changes from a film which stiffened an ultraviolet-curing-resin 
constituent containing acrylic resin and a photopolymerization initiator which have a double 
bond, and a heat cross linking agent according to heat bridge construction and ultraviolet-rays 
bridge construction to a side chain according to composition of an optical disc of above- 
mentioned this invention, A bridge is constructed over a portion which has a double bond of a 
side chain of an ultraviolet-curing-resin constituent by ultraviolet-rays bridge construction, and 
is constructed over other portions (for example, carboxyl group) by heat bridge construction. 
Thus, when the bridge is constructed over a portion from which an ultraviolet-curing-resin 
constituent differs by ultraviolet-rays bridge construction and heat bridge construction, 
respectively, network structure which constructed the bridge in three dimensions is constituted. 
Thereby, it is strong to gap stress and moisture absorption of an adhesive layer has also 
decreased. 

[0010] According to the manufacturing method of an optical disc of above-mentioned this 
invention, by a process of making a side chain carrying out heat bridge construction, and 
carrying out semi-hardening of the ultraviolet-curing-resin constituent containing an acrylic 
resin and a photopolymerization initiator which have a double bond, and a heat cross linking 
agent to it. In portions (for example, carboxy! group) other than a portion which has a double 
bond of a side chain among ultraviolet-curing-resin constituents, since bridge construction by 
heat bridge construction is made, it becomes possible to improve intensity before UV 
irradiation. In being able to stabilize by this thickness of an ultraviolet-curing-resin constituent 
which carried out semi-hardening, for example, film-izing an ultraviolet-curing-resin constituent, 
it also becomes possible to stabilize smooth nature and thickness of a film. And since make 
this uitravioiet-curing-resin constituent that carried out semi-hardening laminate on a substrate 
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of 1, other substrates are pasted together, an uitravioiet-curing-resin constituent is further 
stiffened according to ultraviolet-rays bridge construction and an adhesive layer is formed, Can 
perform lamination of two substrates easily and stably, and, Ultraviolet-rays bridge construction 
of the portion which has a double bond of a side chain of an ultraviolet-curing-resin constituent 
is carried out, since it becomes the network structure which constructed the bridge in three 
dimensions together with a portion which carried out heat bridge construction previously, it 
becomes an adhesive layer with high adhesive strength, and fixed holding of the two 
substrates is carried out certainly. 
[0011] 

[Embodiment of the lnvention]in the optical disc which at least two substrates stick this 
invention by an adhesive layer, is set, and changes, An adhesive layer is an optical disc which 
comprises the film which made the side chain harden the ultravioiet-curing-resin constituent 
containing the acrylic resin and photopolymerization initiator which have a double bond, and a 
heat cross linking agent according to heat bridge construction and ultraviolet-rays bridge 
construction. 

[0012]ln the above-mentioned optical disc, the substrate with which the recording layer was 
formed, and the transparent substrate of film state consider this invention as the composition 
stuck by the adhesive layer. 

[001 3]ln the above-mentioned optical disc, an uitravioiet-curing-resin constituent considers this 
invention as the composition which each contains 0.1 to 5 weight section, and a heat cross 
linking agent for a photopolymerization initiator 0.1 to 5 weight section to acrylic resin 100 
weight section. 

[0014]This invention receives monomer (A) 100 weight section to which the acrylic resin which 
has a double bond in a side chain uses as the main ingredients one or more sorts chosen from 
acrylic ester and methacryiic acid ester in the above-mentioned optical disc, As opposed to 
resin (C) 100 weight section produced by making carry out 0.1-20 weight-section 
copolymerization of one or more sorts of monomers (B) chosen from the monomer which 
contains a hydroxy! group or a carboxyl group at least, it has composition which carries out 
0.1-20 weight-section combination, makes one or more sorts (D) chosen from the methacryiic 
acid ester containing the acrylic ester containing an isocyanate group, and an isocyanate 
group react, and is obtained. 

[0015]How to manufacture the optica! disc which at least two substrates which are 
characterized by that the manufacturing method of an optical disc comprises the following stick 
this invention by an adhesive layer, it is put together, and changes. 

The process of making a side chain carrying out heat bridge construction, and carrying out 
semi-hardening of the ultravioiet-curing-resin constituent containing the acrylic resin and 
photopolymerization initiator which have a double bond, and a heat cross linking agent to it. 
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The process which makes the ultraviolet-curing-resin constituent which carried out semi- 
hardening laminate on the substrate of 1. 

The process of pasting other substrates together to this substrate of 1. 

The process of forming the adhesive layer which carries out ultraviolet-rays bridge construction 
of the ultraviolet-curing-resin constituent by UV irradiation, makes it hardening, and pastes up 
the substrate and other substrates of 1 . 

[0016]This invention processes the state where the both sides of the ultraviolet-curing-resin 
constituent were inserted with the release film, in the manufacturing method of the above- 
mentioned optical disc, after it exfoliates one near release film, it is made to laminate to the 
substrate of one, and after exfoliating the near release film of another side, the process of 
pasting other substrates together to the substrate of 1 is performed. 

[0017]First, the outline of this invention is explained in advance of explanation of the concrete 
embodiment of this invention. This invention sticks at least two substrates by an adhesive 
layer, and forms an optica! disc. 

[001 8]A transparent substrate and an opaque substrate are one of the substrates pasted 
together by an adhesive layer. And it is necessary to use a transparent substrate for the 
substrate of the direction which makes the lights (laser beam etc.) which perform playback and 
record of the information on an optical disc at least penetrate, it is also possible for it not to be 
limited in particular for the substrate which does not make this light penetrate on the other 
hand, but to use an opaque substrate. As a transparent substrate, for example A glass 
substrate, polycarbonate resin, and poiymethyi methacrylate resin (PMMA), Polyolefin resin, 
vinyl chloride resin, polystyrene resin, an epoxy resin, poiyaryiate resin, polyether sulfone 
resin, silicone resin, polyethylene terephthalate resin, etc. can be mentioned. The resin, metal, 
and ceramics etc. which were colored since opaque resin, paints, and a color were contained 
as an opaque substrate can be mentioned. 

[00 19] And especially this invention has the feature into the material of an adhesive layer used 
in order to paste a substrate together. That is, the ultraviolet-curing-resin constituent containing 
acrylic resin and the photopolymerization initiator which have a double bond for an adhesive 
layer in a side chain at least, and a heat cross linking agent should be formed by hardening 
according to heat bridge construction and ultraviolet-rays bridge construction of acrylic resin. 
[0020]ln this invention, at least, carry out heat bridge construction and semi-hardening of the 
ultraviolet-curing-resin constituent containing acrylic resin and the photopolymerization initiator 
which were mentioned above and which have a double bond in a side chain, and a heat cross 
linking agent is carried out, The substrate of one is covered between two substrates which 
paste together this ultraviolet-curing-resin constituent that carried out semi-hardening, other 
substrates are pasted together to an ultraviolet-curing-resin constituent, an ultraviolet-curing- 
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resin constituent is stiffened by UV irradiation after that, and an adhesive layer is formed. 
[0021 ]The acrylic resin which has a double bond in an above-mentioned side chain, To for 
example, the monomer (A) which uses as the main ingredients one or more sorts chosen from 
acrylic ester or methacrylic acid ester (namely (meta), acrylic ester). Copolymerization of one 
or more sorts of monomers (B) chosen from the monomer which contains a hydroxy! group or 
a carboxyl group at least is carried out, For example, obtain resin (C) of 0 ** or less of glass 
transition points, and the weight average molecular weight 5000-1 miiiion, and this resin (C) is 
received further, It can obtain by making one or more sorts (D) chosen from the methacrylic 
acid ester containing the acrylic ester containing an isocyanate group, or an isocyanate group 
react, 

[0022]For example, as shown in drawing 9, butyl acrylate (inside A1 of a figure) which is one 
sort of acrylic ester applicable above (A) is received, As a monomer containing a hydroxyl 
group applicable above (B), hydroxyethyl methacrylate (B1), The methacryloiloxy-ethyl 
isocyanate (D1) which corresponds above (D) further is made to blend and react to the resin 
(C1) to which copolymerization of the acrylic acid (B-2) was carried out as a monomer 
containing a carboxyl group applicable above (B), respectively. By the hydroxyl group OH of 
hydroxyethyl methacrylate (B1) and the isocyanate group NCO of a methacryloiloxy-ethyl 
isocyanate (D1) reacting, for example, and forming a urethane bond at this time, The acrylic 
resin 1 which has a double bond of CH 2 =C in a side chain as shown in drawing 10 is obtained. 

The isocyanate group NCO of a methacryloiloxy-ethyl isocyanate (D1) may react to carboxyl 
group COOH of acrylic acid (B-2). 

[0023]As a monomer which uses acrylic ester or methacrylic acid ester as the main 
ingredients, In addition to the butyl acrylate mentioned above, for example Butyl methacrylate, 
acrylic acid (meta)-2-ethylhexyl, (Meta) Methyl acrylate, ethyl acrylate (meta), acrylic acid 
(meta) propyl, acrylic acid (meta) isooctyi, acrylic acid (meta) nonyl, etc. are mentioned. It may 
use together to these (meta) acrylic ester, and other vinyl system monomers which can carry 
out copolymerization to acrylic ester (meta) may be used. As this vinyl system monomer, 
acrylamide, styrene, acrylonitrile (meta), N-vinyl pyrrolidone, maleic acid, vinyicaprolactam, 
etc. can be mentioned, for example. 

[0024]As a monomer which carries out copolymerization to this (meta) acrylic ester and which 
contains a hydroxy! group or a carboxyl group at least, Besides the hydroxyethyl methacrylate 
mentioned above and acrylic acid, For example, hydroxyethyl acrylate, HIDORIKI Cipro pill 
(meta) acrylate, Butanediol (meta) acrylate, phenoxy hydroxypropyl (meta) acrylate, 
GURISERORUJi (meta) acrylate, and ECH denaturation propyleneglycol di(meth) acrylate can 
be mentioned. 

[0025]As methacrylic acid ester containing the acrylic ester containing an isocyanate group, or 
an isocyanate group, To the monomer which has a hydroxyl group, for example like 
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hydroxyethy! (meta) acryiate or hydroxypropyi (meia) acryiate in addition to the 
metnacryloiloxy-ethy! isocyanate mentioned above. The thing to which poiyisocyanate 
compounds, such as tolylene diisocyanate and xyiyiene diisocyanate, were made to react may 
be used. 

[0026]And one or more sorts are chosen from a materia! quoted, respectively, and each 
ingredient (A), (B), and (D) mentioned above is formed. 

[0027]Monomer (A) 100 weight section which uses as the main ingredients one or more sorts 
chosen from acrylic ester or methacrylic acid ester (namely (meta), acrylic ester) is received, It 
is preferred to blend and carry out copolymerszation of one or more sorts of monomers (B) 
chosen from the monomer which contains a hydroxy! group or a carboxyl group at least at a 
rate of 0.1 - 20 weight section. There is a possibility that sufficient intensity by the ultraviolet- 
rays bridge construction which these loadings mention later in less than 0.1 weight sections 
may no longer be obtained, and on the other hand, when there are more loadings than 20 
weight sections, there is a possibility that the transparent adhesive layer in front of ultraviolet 
curing may become hard too much. 

[0028]lt is preferred to blend one or more sorts (D) chosen from the methacrylic acid ester 
containing the acrylic ester containing an isocyanate group or an isocyanate group, and to 
make them react at a rate of 0.1 - 20 weight section to resin (C) 100 weight section produced 
by carrying out copolymerization. Thereby, the surplus ingredient which fully reacts to a 
hydroxy I group or a carboxyl group and which can carry out quantity supply and does not 
contribute to a reaction decreases. 

[0029]As a photopolymerization initiator which is produced by making it above and which is 
mixed to the acrylic resin which has a double bond to a side chain, For example, 1- 
BIDOROKISHI cyclohexylphenyl ketone, a diethoxyacetophenone, 2-hydroxy-2-methyl-1 - 
phenylpropan-1-one, benzoin, Benzyl dimethyl ketal, benzophenone, hydroxybenzophenone, 
Thioxanthone, isoprophyithioxanthone, methylphenylglyoxylate, benzyl, camphor quinone, 2- 
ethylanthraquinone, 3,3',4,4'-tetra(t-buty! par oxycarbonyl) benzophenone, etc. can be 
mentioned. 

[0030]When it irradiates with ultraviolet rays by operation of this photopolymerization initiator, 
as shown, for example in drawing 12 A, The double bond of the side chain of the acrylic resin 1 
separates, as a figure middle point line shows, the carbon atom C in which that joint hand 
remained combines with the carbon atom C in which other joint hands remained, the acrylic 
resin 1 constructs a bridge one after another in three dimensions by this chain, and that 
adhesive strength becomes high. 

[0031] Let the loadings of this photopolymerization initiator be 0.1 to 5 weight section as 
opposed to acrylic resin 100 weight section. When there are too few loadings of a 
photopolymerization initiator, the adhesive strength by ultraviolet-rays bridge construction 
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becomes low too much, and there is a possibility that the flow of resin, peeling, a gap, etc. may 
occur. On the other hand, when there are too many loadings of a photopolymerization initiator, 
there is a possibility of producing problems, like an ultravioiet-curing-resin constituent turning 
yellow or the bad smell after hardening becoming strong. 

[0032]As a heat cross linking agent mixed to acrylic resin with a photopolymerization initiator, 
For example, an isocyanate cross-linking agent (for example, the "coronate L" by a Japanese 
polyurethane industrial company), An aziridine compound (for example, trimetbylolpropanetri- 
beta-aziridinyi propionate by a mutual pharmaceutical industry company), melamine resin (for 
example, Dainippon Ink "super BEKKAMIN J-820"), etc. can be used. 
[0033]lf the ultraviolet-curing-resin constituent was constituted only from acrylic resin and the 
photopolymerization initiator which were mentioned above, when this ultravioiet-curing-resin 
structure is film-ized, for example, Since the film is too soft, modification takes place easily, 
and there is a possibility that the smooth nature of a film may be lost and the fall of an optical 
property may arise. So, by blending a heat cross linking agent further, at least some acrylic 
resin is made to three-dimension-ize according to heat bridge construction at the time of 
spreading or desiccation, and intensity is raised in this invention to such an extent that a film 
does not swing. 

[0034]And if the heat cross linking agent 2 which has the two or more isocyanate groups NCO 
like the coronate L (it has the three isocyanate groups NCO) mentioned above is used as 
shown, for example in drawing 1 1 A, The isocyanate group NCO of the heat cross linking 
agent 2 reacts for example, to carboxyl group COOH of the acrylic resin 1, and carries out heat 
bridge construction of the acrylic resin in three dimensions. The resin composition 3 which 
raised intensity is producible, this holding adhesiveness, as shown in drawing 1 1 B. 
10035] Let the loadings of this heat cross linking agent be 0.1 to 5 weight section as opposed to 
acrylic resin 100 weight section. When there are too few loadings of a heat cross linking agent, 
there is a possibility that the effect mentioned above may not be acquired. On the other hand, 
when there are too many loadings of a heat cross Sinking agent, there is a possibility that the 
transparent adhesive layer in front of ultraviolet curing may become hard too much. 
[0036]To the ultraviolet-curing-resin constituent which used as the essential ingredient acrylic 
resin, photopolymerization initiator, and heat cross linking agent which have a double bond in 
the side chain mentioned above, it is possible to add each ingredient described further below. 
[0037] First, triethanolamine, diethylethanolamine, a Michler's ketone, 2-dimethylamino ethyl 
benzoate, etc. may be added as a photoreaction start auxiliary agent, for example. As the 
monomer of photoreaction nature, and oligomer, for example 1 ,6-hexanediol diacrylate, 
Dicyclopentanil(metha)acrylate, BISHIFE Norian A di(meth)acrylate, Diethyiene GURIKORUJI 
(mefa) acrylate, neopentyl glycol di(metha)acrylate, penta ERISUSO Tursi (meta) acrylate, 
TORIMECHI roil pro pantry (meta) acrylate, etc. may be added. As shown, for example to 
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drawing 12 A and drawing 12 B in 4, the monomer of this photoreaction nature and oligomer 
intervene between the double bonds of acrylic resin, and support that ultraviolet-rays bridge 
construction. Vinyltriethoxysilane, gamma-glyefctoxypropyltrimetoxysilane, gamma-aminopropy! 
triethoxysilane, gamma-melhacryioxpropy! trimethoxy siiane, gamma-mercapto 
propyitrimethoxysilane, etc. may be used as a coupling agent, for example. 
[0038]Hydroquinone, METOKINON, benzoquinone, Anthraquinone, etc. may be used as 
thermal polymerization inhibitor, for example. Silicone oil, a polyvinyl butyrai, etc. may be used 
as a leveling agent, for example. Fatty acid ester, phosphoric ester, a fluorine system 
derivative, etc. may be used as a surface-active agent, for example. 

[0039]As for the dose of the ultraviolet rays for stiffening the ultraviolet-curing-resin constituent 
mentioned above according to ultraviolet-rays bridge construction, it is preferred that it is within 
the limits of 0.1 - 3.0 J/cm 2 . When there are few doses of these ultraviolet rays than 0.1 J/cm 2 , 
there is a possibility that hardening may become insufficient. On the other hand, when there 
are more doses of ultraviolet rays than 3.0 J/cm 2 , there is a possibility that a resin composition 
may cause yellowing. 

[0040] By the way, the ultraviolet-curing-resin constituent mentioned above can be made into 
the film state which applied the resin composition, for example on the exfoliation sheet 
beforehand, and can also be used. In this case, after applying a resin composition on an 
exfoliation sheet, a semi hardened state is used according to the heat bridge construction 
mentioned above, for example. Thus, since it excels in handling nature and processability by 
considering it as film state, and the solvent is already removed when using a semi hardened 
state beforehand, as compared with the case where liquefied adhesives are used, it also has 
the advantage that local ventilation becomes unnecessary at the time of use. 
[0041]Next, the various characteristics (mainly mechanical property) of the ultraviolet-curing- 
resin constituent mentioned above are shown in Table 1. The various characteristics of the 
ultraviolet-curing-resin constituent in front of ultraviolet curing and after ultraviolet curing, i.e., a 
hauling elastic modulus, the degree of hauling breaking extension, yield strength, holding 
power, and adhesive strength are shown in Tabie 1 , respectively. 
[0042] 
[Tabie 1] 
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[0043]Here a hauling elastic modulus, the degree of hauling breaking extension, and yield 
strength among the various characteristics shown in Table 1, As shown in drawing 13, 
respectively, the adhesive film (10 mm[ in width ] x50 mm in length) 41 with a thickness of 1 
mm which consists of an ultraviolet-curing-resin constituent is pulled, and it attaches to the 
testing machine 42, and measures by a part for 200-m/in hauling speed. Holding power 
measures as follows. After sticking the 25-micrometer-thick polyethylene terephthalate (PET) 
film on the adhesive face of the adhesive film which forms an uitraviolet-curing-resin 
constituent on a release film and judging this in width of 25 mm, the release film was removed 
and the film 51 for measurement was produced. As shown in drawing 14 A and drawing. 14 B, 
the film 51 for measurement which comprises this ultraviolet-curing-resin constituent 52 and 
PET film 53, The amount of gaps where it stuck on the 2-mm-thick acrylic board (trade name: 
Para Grass P) 54 so that the adhesion area S (refer to drawing 14 B) might be set to 25 mm x 
25 mm, and the static load (40 ** and 1 kg) Load is applied to it, after holding for 1 hour was 
measured. At this time, the slitting 53A and 54A is put into PET film 53 and the acrylic board 
54, respectively, and measurement of the amount of gaps was performed by measuring the 
interval of each slitting 53A and 54A in 1 hour. After adhesive strength sticks on an acrylic 
board and a glass plate the film 51 for measurement of holding power, and the film for 
measurement with a width of 20 mm produced similarly, respectively and allows them to stand 
at a room temperature for 1 hour, it measures 180-degree peel strength. At this time, speed of 
hauling was performed by a part for 300-mm/. The obtained result was the same also at the 
acrylic board or the glass plate. The ultraviolet curing conditions of the uitraviolet-curing-resin 
constituent were made into the UV irradiation of dose 1 .0 J/cm 2 which used the metal haiide 
lamp. 

[0044]Especialiy the hauling elastic modulus in front of ultraviolet curing, the degree of hauling 
breaking extension, and yield strength show the ease of pasting together of two substrates 
among the various characteristics shown in this table 1. The holding power and adhesive 
strength after ultraviolet curing show the stability of fixed holding and the reliability of 
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lamination over two substrates. 

[0045]As mentioned above, the ultraviolet-curing-resin constituent which contains acrylic resin 
and the photopolymerization initiator which have a double bond in a side chain at least, and a 
heat cross linking agent in this invention is used, After carrying out heat bridge construction of 
at least some uitraviolet-curing-resin constituents and pasting two substrates together in this 
state, an ultraviolet-curing-resin constituent is stiffened according to ultraviolet-rays bridge 
construction of acrylic resin, and the adhesive layer is formed. Therefore, since heat bridge 
construction of some uitraviolet-curing-resin constituents is carried out before hardening by 
ultraviolet-rays bridge construction of an uitraviolet-curing-resin constituent, the uitraviolet- 
curing-resin constituent is in the state of having moderate softness and intensity, before 
hardening by ultravioiet-rays bridge construction (before UV irradiation). In being able to 
stabilize the thickness of the uitraviolet-curing-resin constituent before hardening by ultraviolet- 
rays bridge construction, for example, film-izing an uitraviolet-curing-resin constituent by this, it 
also becomes possible to stabilize the smooth nature and thickness of a film. And since two 
substrates are pasted together in this state, lamination of two substrates can be performed 
easily and stably. Since air bubbles can be prevented from entering in the case of the 
lamination of two substrates, air bubbles are not generated at the time of hardening by 
ultraviolet-rays bridge construction of an ultraviolet-curing-resin constituent. When the resin 
composition before hardening is too hard or there is eiasticity too much, air bubbles may enter 
in the case of lamination, and air bubbles may be generated at the time of hardening. And 
since the portion which has a double bond in a side chain constructs a bridge and serves as 
three-dimensional network structure after hardening by ultraviolet-rays bridge construction by 
the portion which carried out heat bridge construction, and the portion which carried out 
ultraviolet-rays bridge construction, the adhesive layer formed has sufficient intensity and fixed 
holding of the two substrates can be carried out certainly. 

[0046]Then, the concrete embodiment of this invention is described. Drawing 1 shows the 
outline iineblock diagram (sectional view) of an optical disc as 1 embodiment of this invention. 
The reflecting layer 12 is formed on the polycarbonate board 11 with which this optical disc 10 
serves as a disc substrate, The transparent cover film 15 is pasted together to this 
polycarbonate board 1 1 by PSA (Pressure Sensitive adhensive; pressure sensitive adhesive) 
hardened by the adhesive layer 14, for example, UV-PSA, i.e., ultraviolet rays. The pregroove 
which is not illustrated is formed in the polycarbonate board 11, and the recording layer 13 is 
formed in the upper surface of the reflecting layer 12. 

[0047]And in this optical disc 10, in the disc substrate 11, laser beam L is entered from the 
opposite hand 15, i.e., cover film, side, and it has the composition that playback or record of 
read-out of the recording layer 13, writing, and reading and writing, i.e., information, is 
performed. 
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[0048]And especially at this embodiment, it constitutes from a thing which made the side chain 
which mentioned the adhesive layer 14 above harden the uitraviolet-curing-resin constituent 
containing acrylic resin and the photopoiymerization initiator which have a double bond, and a 
heat cross linking agent according to heat bridge construction and ultraviolet-rays bridge 
construction of acrylic resin. 

[0049]ln order to perform playback or record of information and to make the adhesive layer 14 
penetrate laser beam L, it constitutes from the optical disc 10 of this embodiment so that the 
adhesive layer 14 which comprises what stiffened the above-mentioned ultraviolet-curing-resin 
constituent may penetrate laser beam L enough. 

[0050]Other films which are not illustrated may be formed further if needed, and the optical 
disc 10 shown in drawing 1 may be constituted. 

[0051]According to the optical disc 10 of this above-mentioned embodiment, the adhesive 
layer 14 which pastes the disc substrate 11 and the cover film 15 together, By constituting from 
a thing which made the side chain mentioned above harden the ultraviolet-curing-resin 
constituent containing acrylic resin and the photopoiymerization initiator which have a double 
bond, and a heat cross linking agent according to heat bridge construction and ultraviolet-rays 
bridge construction of acrylic resin, A bridge is constructed over the portion which has a double 
bond of the side chain of an ultraviolet-curing-resin constituent by ultraviolet-rays bridge 
construction, and is constructed over other portions (for example, carboxyl group) by heat 
bridge construction. Thus, the network structure which constructed the bridge in three 
dimensions in the adhesive layer 14 according to ultraviolet-rays bridge construction and heat 
bridge construction by constructing the bridge over the portion from which an uitraviolet-curing- 
resin constituent differs, respectively is constituted. 

[0052]Thus, since the adhesive layer 14 has sufficient intensity by having network structure, it 
becomes strong to gap stress, and moisture absorption of the adhesive layer 14 also 
decreases and the curvature accompanying moisture absorption also decreases, the reliable 
optica! disc 10 can be constituted. 

[0053]Then, other embodiments of the optical disc of this invention are shown in drawing 2 A - 
drawing 2 C, respectively. First, the optical disc 21 shown in drawing 2 A has the two-layer 
recording layer 13 of the 1st recording layer 13A and the 2nd recording layer 13B, and write a 
signal from one side (playback or record of information). [ reading and ] The reflecting layer 12 
is formed on the polycarbonate board 11 with which the pregroove which does not illustrate 
this optical disc 21 was formed, and the 1st recording layer 13 is formed in the upper surface 
of this reflecting layer 12. The 2nd recording layer 13B is formed in the undersurface with the 
cover film 15 in which the pregroove which has the 2nd recording layer 13B, and which is not 
illustrated was formed. And these polycarbonate board 1 1 and the cover film 15 are pasted 
together by the adhesive layer 14, and the optical disc 21 is formed. In this optica! disc 21 , in 
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order to acquire the signal from the 2nd recording iayer 13B, the transflective reflection layer 
17 is formed between the cover film 15 and the adhesive iayer 14. Also in this optical disc 21, 
the ultravioiet-curing-resin constituent of composition of having mentioned above is formed as 
the adhesive iayer 14 which pastes the polycarbonate board 1 1 and the cover film 15 together. 
Thereby, the reliable optical disc 21 is realizable. 

[0054]Next, the optical disc 22 shown in drawing 2 B has a two-layer recording layer of the 1st 
recording iayer 13A and the 2nd recording layer 13B, and write a signal from both sides 
(playback or record of information). [ reading and ] Although this optical disc 22 is not 
illustrated, respectively, it constitutes the 1st recording iayer 13A and 2nd recording layer 13B, 
respectively by forming the reflecting layers 12A and 12B in the two poiycarbonate boards 1 1 A 
and 1 1B with which the pregroove was formed, respectively. And these two polycarbonate 
boards 1 1 A and 1 1 B are pasted together by the adhesive layer 14 so that the reflecting layers 
12A and 12B and the recording layers 13A and 13B may become inside, and the optical disc 
22 is formed. Also in this optical disc 22, the ultraviolet-curing-resin constituent of composition 
of having mentioned above is formed as the adhesive layer 14 which pastes together the two 
polycarbonate boards 11 A and 1 1 B. Thereby, the reliable optical disc 22 is realizable. Since it 
does not let laser beam L for reading and writing of a signal pass to the adhesive layer 14 in 
the case of this optical disc 22, it is not necessary to make so high transmissivity of laser beam 
L in the adhesive layer 14. 

[0055]Next, the optical disc 30 shown in drawing 2 C irradiates with laser beam L from the 
cover film 1 9 side in which the recording layer 1 3 was formed, and write the signal of the 
recording layer 13 (playback or record of information). [ reading and ] This optical disc 30 
forms the recording layer 13 in the cover film 15 in which the pregroove which is not illustrated 
was formed, and pastes this cover film 19 together to the polycarbonate board 18 by the 
adhesive layer 14. In this case, a pregroove is not formed in the polycarbonate board 18. Also 
in this optical disc 30, the ultraviolet-curing-resin constituent of composition of having 
mentioned above is formed as the adhesive iayer 14 which pastes the cover film 19 and the 
poiycarbonate board 18 together. Thereby, the reiiable optica! disc 30 is realizable. 
[0056]Then, how to manufacture the opticai disc 10 shown in drawing 1 as an embodiment of 
the manufacturing method of the optical disc of this invention is explained. Here, the 
manufacturing method in the case of dry-film-izing on both sides of the ultraviolet-curing-resin 
constituent in the state mentioned above where it half-solidified, with an exfoliation sheet, and 
using a thing is explained. 

[0057]First, the 1.1-mm-thick polycarbonate board 1 1 and the transparent cover film 15 which 
comprises 75-micrometer-thick polycarbonate are prepared as two substrates, for example. As 
mentioned above, the pregroove is formed in the poiycarbonate board 11, and the recording 
layer 13 is constituted by the upper surface by forming the reflecting layer 12 on the 
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polycarbonate board 11. The adhesive layer 14 which comprises the ultraviolet-curing-resin 
constituent of composition of that the half-solidified state (state where heat bridge construction 
was made) mentioned above prepares the sheet 20 of the structure inserted info the exfoliation 
sheet 31 which comprises a polyethylene terepbthalate (PET) film for the up-and-down both 
sides (refer to drawing 3 A above). 

[0058]So to speak, this sheet 20 dry-fiim-ized the ultraviolet-curing-resin constituent, and when 
using a half-solidified state according to heat bridge construction beforehand, it has flown and 
removed the solvent in a resin composition. 

[0059]The sheet 20 shown in this drawing 3 A can be manufactured as shown, for example in 
drawing 4. First, a series of processes are shown in drawing 4 A. It is begun from the roil 32A 
to roll one exfoliation sheet 31 (31A), and what distributed to the solvent the ultraviolet-curing- 
resin constituent which serves as a binder by the head 34 in the place of the back up roll 33 is 
applied. Next, by heat-treating and drying in the dryer 35, heat bridge construction of the 
ultraviolet-curing-resin constituent is carried out, and it is made the adhesive layer 14 of a half- 
solidified state. Next, it is begun from the roil 32B to roll the exfoliation sheet 31 (31 B) of 
another side, and sticks on the surface. Then, it rolls round, where one exfoliation sheet 31 A, 
the adhesive layer 14 of a half-solidified state, and the exfoliation sheet 31 B of another side 
are laminated, and it is made the roll 36. 

[0060]Thus, as shown in drawing 4 B, the roll 36 of the sheet 20 which one exfoliation sheet 
31 A, the adhesive layer 14 of a half-solidified state, and the exfoliation sheet 31 B of another 
side are laminated, and changes is obtained. And when the ultraviolet-curing-resin constituent 
is a half-solidified state according to heat bridge construction, it has moderate softness and 
intensity, distribution of thickness becomes good, and the accuracy of thickness becomes high. 

[0061]Next, as the sheet 20 is cut out in a required size, the exfoliation sheet [ on the other 
hand / (for example the undersurface side) ] 31 is removed from the sheet 20 and it is shown in 
drawing 3 B, The adhesive layer 14 is stuck on one polycarbonate board 11 or substrate side 
(in the case of this figure the polycarbonate board 1 1 side) of the cover sheets 1 5. Then, the 
exfoliation sheet 31 of another side (in this case, the upper surface side) is removed from the 
adhesive layer 14. And the substrate (in this case namely, cover film 15) of another side is 
stuck on the adhesive layer 14 as shown in drawing 3 C. The ultraviolet-curing-resin 
constituent of the adhesive layer 14 is stiffened by UV irradiation. Thereby, the optical disc 10 
shown in drawing 1 can be manufactured. 

[0062]As mentioned above, the both sides of the adhesive layer 14 which comprises an 
ultraviolet-curing-resin constituent are inserted with the release film 31, One near release film 
31 is made to laminate, one substrate 11, i.e., polycarbonate board, after exfoliating, The 
optical disc 10 high the accuracy of the thickness of the adhesive layer 14 and reliable can be 
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manufactured by pasting together, after removing the remaining release films 31, the substrate 
15, i.e., the cover film, of another side, and stiffening the ultraviolet-curing-resin constituent of 
the adhesive layer 14 by UV irradiation. 

[0063]Thus, by the method of becoming high, the accuracy of the thickness of the adhesive 
layer 14 dry-film-izes an uitraviolet-curirtg-resin constituent beforehand, and is making it the 
sheet 20, This is stuck on the 1st substrate with a laminating method with high accuracy 
established technically, and it is pasting together to the 2nd substrate in the similar way after 
that. According to these methods, since it is stabilized and thickness can be formed, the good 
glue line of distribution of thickness can be obtained as compared with the case where U V 
curing resin is used. 

[0064 ]Si nee the solvent is flown and removed beforehand and a smell is also reduced, without 
resin dispersing during laminating operation since it has dry-film-ized beforehand, workability is 
improved. Since the contraction at the time of the ultraviolet curing after pasting two substrates 
together also decreases, the curvature accompanying contraction also decreases. 
[0065]Since the solvent is reduced in the case of heat bridge construction and a smell is also 
reduced, workability is improved. The curvature accompanying the contraction and this 
contraction at the time of the ultraviolet curing after pasting two substrates together also 
decreases. 

[0066]Since three-dimensional network structure is formed in the adhesive layer 14, it shifts, as 
mentioned above, after hardening by uitravioiet-rays bridge construction is strong to stress, 
and since moisture absorption also decreases, its curvature accompanying moisture 
absorption also decreases. 

[0067]Even when the method of making an uitravioiet-curing-resin constituent laminating on 
the substrate (for example, disc substrate 1 1 ) of 1 directly is adopted without film-izing an 
ultraviolet-curing-resin constituent, since an ultraviolet-curing-resin constituent has moderate 
intensity according to heat bridge construction beforehand, scattering of resin decreases. 
[0068]One gestalt of the manufacturing process in this case is shown in drawing 5. Drawing 5 
shows the manufacturing process in the case of making the adhesive layer 14 which changes 
from an ultraviolet-curing-resin constituent to the disc substrate 11 side laminate. First, as 
shown in drawing 5 A, various kinds of raw materials 14X, 14Y, and 14Z are supplied to a 
container. And as an arrow shows, for example with agitating blades, it stirs. Next, as shown in 
drawing 5 B, the binder 14A of a half-solidified state is produced by heating the liquid which 
mixed raw material and carrying out heat bridge construction. In drawing 5 B, it is heating via a 
fluid (for example, water and an oil), and the container containing the liquid which mixed raw 
material within the fluid tub is rotated, as an arrow shows. Then, as shown in drawing 5 C, the 
heat-treated binder 14A is thrown into the head for coating, and is applied to the disc substrate 
1 1 . Thus, as shown in drawing 5 D, the substrate 24 with which spreading formation of the 
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adhesive layer 14 was carried out on tr s ostrate 1 1 is obtained. 
[0069]Other gestalten of the manufacturing process in this case are shown in drawing 6 - 
d rawing 8. Drawing 6 - drawing 8 show the manufacturing process in the case of making the 
adhesive layer 14 which changes from an uitravioiet-curing-resin constituent to the cover film 
15 side laminate. First, a series of processes are shown in drawing 6 A. it is begun from the 
roll 37 to roll the cover film 15 which comprises polycarbonate resin, and what distributed to 
the solvent the ultraviolet-curing-resin constituent which serves as a binder by the head 34 in 
the place of the back up roll 33 is applied. Next, by heat-treating and drying in the dryer 35, 
heat bridge construction of the ultraviolet-curing-resin constituent is carried out, and it is made 
the adhesive layer 14 of a half-solidified state. Next, it is begun from the roll 32 to roll the 
exfoliation sheet 31, and sticks on the surface. Then, it rolls round, where the cover film 15, the 
adhesive layer 14 of a half-solidified state, and the exfoliation sheet 31 are laminated, and it is 
made the roll 38. 

[0070]Thus, as shown in drawing 6 B, the roll 38 of the sheet 25 which the exfoliation sheet 31, 
the adhesive layer 14 of a half-solidified state, and the cover film 15 are laminated, and 
changes is obtained. And when the uitraviolet-curing-resin constituent is a half-solidified state 
according to heat bridge construction, it has moderate softness and intensity, distribution of 
thickness becomes good, and the accuracy of thickness becomes high. 
[0071]Next, as a slit etc. cut the roll 38 (the same state as having been shown in drawing 6 B) 
shown in drawing 7 A to predetermined width and it is shown in drawing 7 B, the rolls 38A, 
38B, and 38C of the sheet 25 of predetermined width are formed. 

[0072]Then, it is processed by piercing to the sheet 25 which it began to roll from the roll 38A 
(38B, 38C) cut and obtained, as shown in drawing 7 C. in drawing 7 C, the lower jig 39A was 
fixed, and as an arrow shows, it has pushed the upper jig 39B against the sheet 25. This forms 
the breakthrough 26 by punching in the portion which takes the lead in an optical disc, and the 
slitting 27 by half cutting is formed in the portion used as the peripheral part of an optical disc. 
[0073]Next, as shown in drawing 8 D, it removes from the sheet 25, unnecessary portion 28, 
i.e., dregs. These dregs 28 can comprise the adhesive layer 14 and the cover film 15 of a 
portion unnecessary [ outside an optical disc ], and can exfoliate in the portion of the cut 27. 
Thereby, the optical disc-shaped adhesive layer 14 and the layered product of the cover film 
15 which have the breakthrough 26 in the center remain on the exfoliation sheet 31 . Drawing 8 
E shows the state where the roll was used, after removing the dregs 28. By removing the 
exfoliation sheet 31 , as shown in drawing 8 F, the substrate 29 which comprises the adhesive 
layer 14 and the cover film 15 is obtained. 

[0074]The example which actually produced the ultraviolet-curing-resin constituent concerning 

this invention hereafter is described. 

[0075] 
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(Example 1) 

Butyl acrylate 28,2 Weight section Acrylic acid 1 .5 Weight section 2-hydroxyethyi methacryiate 
0.3 Weight section Azoblstsobutyronitrite 0.03 weight section Ethyl acetate 70 the weight 
section above-mentioned compound, At 80 **, it heated for 8 hours, it flowed back, and the 
weight average molecular weight 500000, the hydroxy! group of 30% of solid content, and the 
carboxyl group content acrylic resin solution were obtained. After cooling this obtained acrylic 
resin solution to a room temperature, to this acrylic resin solution 100 weight section, the 
methacryioiioxy-ethyl isocyanate was stirred for 0.5 weight-section ****** 1 hour, and the 
acrylic resin solution which has a double bond in a side chain was obtained. To this resin 
solution 100 weight section, as a photopolymerization initiator, the isocyanate cross-linking 
agent (the "coronate L" by a Japanese polyurethane industrial company) was mixed to 1 .0 
weight-section ****** homogeneity as the amount part of duplexs, and a heat cross linking 
agent, and 1 -hydroxycyclohexylphenyl ketone was used as the adhesive solution. This solution 
was applied to a thickness of 100 micrometers on polyester film with a thickness of 38 
micrometers siliconized, was dried for 5 minutes with 80 ** electrical oven, the 30-micrometer- 
thick film was obtained, and this was made into the adhesive film of Example 1 . 
[0076](Example 2) As opposed to adhesive solution 100 weight section produced by making it 
be the same as that of Example 1 , The adhesive solution which carried out the amount part 
addition of duplexs of the 1 ,6-hexanedio! acrylate as an acrylic oligomer ingredient was 
produced, it film-ized by the still more nearly same method as Example 1, and this was made 
into the adhesive film of Example 2. 

[0077](Comparative example 1) After cooling the hydroxy I group and carboxyl group content 
acrylic resin solution which were produced by making it be the same as that of Example 1 to a 
room temperature, To this acrylic resin solution 100 weight section, the isocyanate cross- 
linking agent (the "coronate L" by a Japanese polyurethane industrial company) was mixed to 
0.3 weight-section ****** homogeneity as a heat cross Sinking agent, and it was considered as 
the adhesive solution. This solution was film-ized by the same method as Example 1 , the 30- 
micrometer-thick adhesive film was obtained, and this was made into the adhesive film of the 
comparative example 1 . 

[0078](Comparative example 2) Like Example 1, to acrylic resin solution 100 weight section 
which has a double bond in a side chain, 1 -hydroxycyclohexylphenyl ketone was mixed to the 
amount part ****** homogeneity of duplexs as a photopolymerization initiator, and it was 
considered as the adhesive solution. This solution was fiim-ized by the same method as 
Example 1 , the 30-micrometer-thick adhesive film was obtained, and this was made into the 
adhesive film of the comparative example 2. 

[0079]Each constituent of the above example and a comparative example is collectively shown 
in Table 2. 
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[0080] 
[Table 2] 
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[0081J(Evaluation test) The adhesive strength (180-degree peel strength) and holding power 
hardening before by UV irradiation and after hardening were measured with the same test 
method with having mentioned above to the adhesive film obtained by each above-mentioned 
example and comparative example, respectively. Also in measurement [ which ], after sticking 
an adhesive film on an acrylic board or a glass plate, UV irradiation was performed promptly 
and it measured 1 hour afterward, respectively. A metal haiide lamp is used for the conditions 
of this UV irradiation, and the ultraviolet rays of 1.0 J/cm 2 were made to be irradiated with them 
to the adhesion side of a film. A measurement result is shown in Table 3. 
[00821 

[Table 3] 
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[0083]Table 3 shows that the result in which Example 1 and Example 2 are good at peel 
strength and holding power is obtained. On the other hand, since the comparative example 1 
did not contain the acrylic resin which has a photopolymerization initiator and an isocyanate 
group, even after it irradiated with ultraviolet rays, it was not hardened, therefore peel strength 
after hardening and measurement of holding power of it were not completed. Since the 
comparative example 2 did not contain the heat cross linking agent, it was insufficient. [ of the 
holding power before hardening ] 

[0084]When the adhesive film of the comparative example 1 was used as a structure of the 
actual optical disc 10 shown in drawing 1, adhesion and fixed holding of two substrates are not 
stabilized, and there is elasticity too much, and the phenomenon in which air bubbles remained 
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in the interface of an adhesive and a substrate arose. 

[0085]The appearance of the adhesive film after 20 hours pass at 70 ** (after application-of- 
pressure aging) was observed having applied the load of 25 g/cm 2 to the adhesive film of 
Example 1 - the comparative example 2. The resuit is shown in Table 4. 
[0086] 
[Table 4] 
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[0Q87]From Table 4, in the adhesive film of Example 1 and Example 2, after application-of- 
pressure aging does not have change in appearance, and the good result is obtained. On the 
other hand, in the adhesive film of the comparative example 2, fluctuation occurs in an 
adhesive after application-of-pressure aging, and it turns out that stability is not enough. 
[0088]The result of having pulled to the adhesive film of Example 1 and the comparative 
example 2 by the method shown in drawing 13, and having measured the degree of breaking 
extension, hauling breaking strength, a hauling elastic modulus, and yield strength, 
respectively is shown in Table 5. 
[0089] 
[Table 5] 
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[0090]As for Example 1, Table 5 shows that the intensity after hardening is strong, the degree 
of hauling breaking extension also becomes small, and the good resuit is obtained. On the 
other hand, since the comparative example 2 does not contain the heat cross linking agent, it 
turns out that the degree of breaking extension before hardening is very large. 
[0091]lt turns out that that to which the thing having contained three ingredients, acrylic resin, 
photopolymerization initiator, and heat cross linking agent which have a double bond in a side 
chain like Example 1 , added the acrylic oligomer ingredient further like Example 2 good from 
the above resuit is also good. 

[0092]!n this invention, if an optical disc is the composition which sticks two or more substrates 
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by an adhesive layer, and changes, the composition in particular of the recording layer of an 
optical disc will not be limited. For example, between two substrates pasted together by an 
adhesive layer, in at least one substrate, when the substrate forms a groove (the pregroove 
mentioned above is included) or a pit in the fieid which touches an adhesive layer, a recording 
layer can be constituted, 

[0093]This invention is not limited to an above-mentioned embodiment, and, in addition to this, 
various composition can take it in the range which does not deviate from the gist of this 
invention. 
[0094] 

[Effect of the lnvention]Since a bridge is constructed over an ultraviolet-curing-resin constituent 
by heat bridge construction and ultraviolet-rays bridge construction, respectively according to 
above-mentioned this invention, the adhesive layer obtained comes to have three-dimensional 
network structure, and fixed holding of the substrate to paste together can be carried out 
certainly. This becomes strong to gap stress, and moisture absorption also decreases and the 
curvature accompanying moisture absorption also decreases. Therefore, reliability of an optical 
disc can be made high. 

[0095]Since semi-hardening of the ultraviolet-curing-resin constituent is carried out according 
to heat bridge construction before hardening by UV irradiation according to the manufacturing 
method of the optical disc of above-mentioned this invention, a bridge is constructed in 
portions other than the portion which has a double bond in a side chain, and it comes to have 
moderate softness and intensity before hardening. And a solvent is removed from an 
ultraviolet-curing-resin constituent in the case of this heat bridge construction. Thereby, 
accuracy of the thickness of an ultraviolet-curing-resin constituent can be made high, and 
easily, it is stabilized and a substrate can be pasted together. Scattering of resin in the case of 
lamination is prevented, and a smell is also reduced. The contraction after hardening by UV 
irradiation also decreases, and the curvature accompanying contraction also decreases, and it 
also becomes possible to lose generating of the air bubbles at the time of hardening. 
Therefore, the workability in manufacture can be made good and a reliable optical disc can be 
manufactured. 

[0098]The state where the both sides of the ultraviolet-curing-resin constituent were especially 
inserted with the release film is processed, After making one near release film laminate to the 
substrate of one after exfoliating, and exfoliating the near release film of another side, When 
the process of pasting other substrates together to the substrate of 1 is performed and it is 
made to manufacture an optical disc, Since it is dry-film-ized beforehand and the solvent is 
removed by processing the state where the both sides of the ultraviolet-curing-resin constituent 
were inserted with the release film, a smell is reduced, and it pastes together and next 
contraction decreases. The accuracy of the thickness of an ultraviolet-curing-resin constituent 
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also becomes high. For this reason, the reliability of an optical disc can be improved more and 
workability can be made still better. 

[Translation done.] 
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